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W 213 Artificial or Unknown found in <213> in SEQ ID 
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SEQUENCE LISTING 

<110> GRUENEBERG, Dorre 
BAIN, Gerard 
KOTHARI , Nayantara 

<12 0> RETROVIRAL VECTORS FOR DELIVERY OF INTERFERING RNA 

<130> USAV2002/0187 US PCT 

<140> 10574416 
<141> 2006-03-31 



<15 0> PCT/US20 04/34 9 32 

<151> 2004-10-21 

<150> US 60/513,313 

<151> 2003-10-22 

<160> 16 

<170> Patentln version 3.5 

<210> 1 

<211> 62 

<212> DNA 

<213> artificial 

<220> 

<223> Polylinker Sequence 

<400> 1 

aattcgactg gcacagcctc caggttcaag agacctggag gctgtgccag tctttttgga 60 
aa 62 



<210> 2 

<211> 62 

<212> DNA 

<213> artificial 

<220> 

<223> Polylinker sequence 

<400> 2 

aattcgctgg gactcctttg catgttcaag agacatgcaa aggagtccca gctttttgga 60 
aa 62 



<210> 3 

<211> 62 

<212> DNA 

<213> artificial 



<220> 

<223> Polylinker Sequence 
<400> 3 

gatccgactg gcacagcctc caggttcaag agacctggag gctgtgccag tctttttgga 60 
aa 62 



<210> 4 

<211> 62 

<212> DNA 

<213> artificial 

<220> 

<223> Polylinker Sequence 

<400> 4 

gatccgctgg gactcctttg catgttcaag agacatgcaa aggagtccca gctttttgga 60 
aa 62 



<210> 5 

<211> 62 

<212> DNA 

<213> artificial 

<220> 

<223> Polylinker Sequence 

<400> 5 

aattcgactc cagtggtaat ctacttcaag agagtagatt accactggag tctttttgga 60 
aa 62 



<210> 6 

<211> 62 

<212> DNA 

<213> artificial 

<220> 

<223> Polylinker Sequence 

<400> 6 

gatccgactc cagtggtaat ctacttcaag agagtagatt accactggag tctttttgga 60 
aa 62 



<210> 7 

<211> 241 

<212> DNA 

<213> artificial 



<220> 



<223> U6 Promoter Region 



<400> 7 

ttcccatgat tccttcatat ttgcatatac gatacaaggc tgttagagag ataattagaa 60 

ttaatttgac tgtaaacaca aagatattag tacaaaatac gtgacgtaga aagtaataat 120 

ttcttgggta gtttgcagtt tttaaaatta tgttttaaaa tggactatca tatgcttacc 180 

gtaacttgaa agtatttcga tttcttgcct ttatatatct tgtggaaagg acgaaacacc 240 

g 241 



<210> 8 

<211> 6498 

<212> DNA 

<213> artificial 

<220> 

<223> Modified lentivirus (pLent i-U6-Blast i ) 



<400> 8 

aatgtagtct tatgcaatac tcttgtagtc ttgcaacatg gtaacgatga gttagcaaca 60 

tgccttacaa ggagagaaaa agcaccgtgc atgccgattg gtggaagtaa ggtggtacga 120 

tcgtgcctta ttaggaaggc aacagacggg tctgacatgg attggacgaa ccactgaatt 180 

gccgcattgc agagatattg tatttaagtg cctagctcga tacataaacg ggtctctctg 240 

gttagaccag atctgagcct gggagctctc tggctaacta gggaacccac tgcttaagcc 300 

tcaataaagc ttgccttgag tgcttcaagt agtgtgtgcc cgtctgttgt gtgactctgg 360 

taactagaga tccctcagac ccttttagtc agtgtggaaa atctctagca gtggcgcccg 420 

aacagggact tgaaagcgaa agggaaacca gaggagctct ctcgacgcag gactcggctt 480 

gctgaagcgc gcacggcaag aggcgagggg cggcgactgg tgagtacgcc aaaaattttg 54 0 

actagcggag gctagaagga gagagatggg tgcgagagcg tcagtattaa gcgggggaga 60 0 

attagatcgc gatgggaaaa aattcggtta aggccagggg gaaagaaaaa atataaatta 660 

aaacatatag tatgggcaag cagggagcta gaacgattcg cagttaatcc tggcctgtta 720 

gaaacatcag aaggctgtag acaaatactg ggacagctac aaccatccct tcagacagga 780 

tcagaagaac ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 840 

atagagataa aagacaccaa ggaagcttta gacaagatag aggaagagca aaacaaaagt 90 0 

aagaccaccg cacagcaagc ggccgctgat cttcagacct ggaggaggag atatgaggga 960 

caattggaga agtgaattat ataaatataa agtagtaaaa attgaaccat taggagtagc 1020 



acccaccaag gcaaagagaa gagtggtgca gagagaaaaa agagcagtgg gaataggagc 108 0 

tttgttcctt gggttcttgg gagcagcagg aagcactatg ggcgcagcgt caatgacgct 1140 

gacggtacag gccagacaat tattgtctgg tatagtgcag cagcagaaca atttgctgag 1200 

ggctattgag gcgcaacagc atctgttgca actcacagtc tggggcatca agcagctcca 1260 

ggcaagaatc ctggctgtgg aaagatacct aaaggatcaa cagctcctgg ggatttgggg 132 0 

ttgctctgga aaactcattt gcaccactgc tgtgccttgg aatgctagtt ggagtaataa 1380 

atctctggaa cagatttgga atcacacgac ctggatggag tgggacagag aaattaacaa 1440 

ttacacaagc ttaatacact ccttaattga agaatcgcaa aaccagcaag aaaagaatga 1500 

acaagaatta ttggaattag ataaatgggc aagtttgtgg aattggttta acataacaaa 1560 

ttggctgtgg tatataaaat tattcataat gatagtagga ggcttggtag gtttaagaat 1620 

agtttttgct gtactttcta tagtgaatag agttaggcag ggatattcac cattatcgtt 1680 

tcagacccac ctcccaaccc cgaggggacc cgacaggccc gaaggaatag aagaagaagg 1740 

tggagagaga gacagagaca gatccattcg attagtgaac ggatctcgac ggtaatcgat 180 0 

tttcccatga ttccttcata tttgcatata cgatacaagg ctgttagaga gataattaga 1860 

attaatttga ctgtaaacac aaagatatta gtacaaaata cgtgacgtag aaagtaataa 1920 

tttcttgggt agtttgcagt ttttaaaatt atgttttaaa atggactatc atatgcttac 1980 

cgtaacttga aagtatttcg atttcttggc tttatatatc ttgtggaaag gacgaaacac 2040 

cgaattcacc ggtcggttag taatgagttt ggaattaatt ctgtggaatg tgtgtcagtt 2100 

agggtgtgga aagtccccag gctccccagg caggcagaag tatgcaaagc atgcatctca 2160 

attagtcagc aaccaggtgt ggaaagtccc caggctcccc agcaggcaga agtatgcaaa 2220 

gcatgcatct caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc 2280 

taactccgcc cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg 2340 

cagaggccga ggccgcctct gcctctgagc tattccagaa gtagtgagga ggcttttttg 2400 

gaggcctagg cttttgcaaa aagctcccgg gagcttgtat atccattttc ggatctgatc 2460 

agcacgtgtt gacaattaat catcggcata gtatatcggc atagtataat acgacaaggt 2520 

gaggaactaa accatggcca agcctttgtc tcaagaagaa tccaccctca ttgaaagagc 2580 

aacggctaca atcaacagca tccccatctc tgaagactac agcgtcgcca gcgcagctct 2 640 

ctctagcgac ggccgcatct tcactggtgt caatgtatat cattttactg ggggaccttg 2700 

tgcagaactc gtggtgctgg gcactgctgc tgctgcggca gctggcaacc tgacttgtat 2760 



cgtcgcgatc ggaaatgaga acaggggcat cttgagcccc tgcggacggt gccgacaggt 2 82 0 

gcttctcgat ctgcatcctg ggatcaaagc catagtgaag gacagtgatg gacagccgac 2880 

ggcagttggg attcgtgaat tgctgccctc tggttatgtg tgggagggct aagcacaatt 2 940 

cgagctcggt acctttaaga ccaatgactt acaaggcagc tgtagatctt agccactttt 3000 

taaaagaaaa ggggggactg gaagggctaa ttcactccca acgaagacaa gatctgcttt 3060 

ttgcttgtac tgggtctctc tggttagacc agatctgagc ctgggagctc tctggctaac 3120 

tagggaaccc actgcttaag cctcaataaa gcttgccttg agtgcttcaa gtagtgtgtg 3180 

cccgtctgtt gtgtgactct ggtaactaga gatccctcag acccttttag tcagtgtgga 3240 

aaatctctag cagtagtagt tcatgtcatc ttattattca gtatttataa cttgcaaaga 3300 

aatgaatatc agagagtgag aggaacttgt ttattgcagc ttataatggt tacaaataaa 3360 

gcaatagcat cacaaatttc acaaataaag catttttttc actgcattct agttgtggtt 3420 

tgtccaaact catcaatgta tcttatcatg tctggctcta gctatcccgc ccctaactcc 3480 

gcccatcccg cccctaactc cgcccagttc cgcccattct ccgccccatg gctgactaat 3540 

tttttttatt tatgcagagg ccgaggccgc ctcggcctct gagctattcc agaagtagtg 3600 

aggaggcttt tttggaggcc tagggacgta cccaattcgc cctatagtga gtcgtattac 3660 

gcgcgctcac tggccgtcgt tttacaacgt cgtgactggg aaaaccctgg cgttacccaa 3720 

cttaatcgcc ttgcagcaca tccccctttc gccagctggc gtaatagcga agaggcccgc 3780 

accgatcgcc cttcccaaca gttgcgcagc ctgaatggcg aatgggacgc gccctgtagc 3840 

ggcgcattaa gcgcggcggg tgtggtggtt acgcgcagcg tgaccgctac acttgccagc 3900 

gccctagcgc ccgctccttt cgctttcttc ccttcctttc tcgccacgtt cgccggcttt 3960 

ccccgtcaag ctctaaatcg ggggctccct ttagggttcc gatttagtgc tttacggcac 4020 

ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc gccctgatag 4080 

acggtttttc gccctttgac gttggagtcc acgttcttta atagtggact cttgttccaa 4140 

actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg gattttgccg 4200 

atttcggcct attggttaaa aaatgagctg atttaacaaa aatttaacgc gaattttaac 4260 

aaaatattaa cgcttacaat ttaggtggca cttttcgggg aaatgtgcgc ggaaccccta 4320 

tttgtttatt tttctaaata cattcaaata tgtatccgct catgagacaa taaccctgat 4380 

aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttc cgtgtcgccc 4440 



ttattccctt ttttgcggca ttttgccttc ctgtttttgc tcacccagaa acgctggtga 4500 

aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa ctggatctca 4560 

acagcggtaa gatccttgag agttttcgcc ccgaagaacg ttttccaatg atgagcactt 4 620 

ttaaagttct gctatgtggc gcggtattat cccgtattga cgccgggcaa gagcaactcg 4 680 

gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtc acagaaaagc 4740 

atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc atgagtgata 4800 

acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta accgcttttt 4860 

tgcacaacat gggggatcat gtaactcgcc ttgatcgttg ggaaccggag ctgaatgaag 4 920 

ccataccaaa cgacgagcgt gacaccacga tgcctgtagc aatggcaaca acgttgcgca 4 980 

aactattaac tggcgaacta cttactctag cttcccggca acaattaata gactggatgg 5040 

aggcggataa agttgcagga ccacttctgc gctcggccct tccggctggc tggtttattg 5100 

ctgataaatc tggagccggt gagcgtgggt ctcgcggtat cattgcagca ctggggccag 5160 

atggtaagcc ctcccgtatc gtagttatct acacgacggg gagtcaggca actatggatg 5220 

aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg taactgtcag 5280 

accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa tttaaaagga 5340 

tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt gagttttcgt 5400 

tccactgagc gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat cctttttttc 5460 

tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagcggtg gtttgtttgc 5520 

cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga gcgcagatac 5580 

caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac tctgtagcac 5640 

cgcctacata cctcgctctg ctaatcctgt taccagtggc tgctgccagt ggcgataagt 5700 

cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag cggtcgggct 5760 

gaacgggggg ttcgtgcaca cagcccagct tggagcgaac gacctacacc gaactgagat 5820 

acctacagcg tgagctatga gaaagcgcca cgcttcccga agggagaaag gcggacaggt 5880 

atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcttcca gggggaaacg 5940 

cctggtatct ttatagtcct gtcgggtttc gccacctctg acttgagcgt cgatttttgt 6000 

gatgctcgtc aggggggcgg agcctatgga aaaacgccag caacgcggcc tttttacggt 6060 

tcctggcctt ttgctggcct tttgctcaca tgttctttcc tgcgttatcc cctgattctg 6120 

tggataaccg tattaccgcc tttgagtgag ctgataccgc tcgccgcagc cgaacgaccg 6180 



agcgcagcga gtcagtgagc gaggaagcgg aagagcgccc aatacgcaaa ccgcctctcc 6240 

ccgcgcgttg gccgattcat taatgcagct ggcacgacag gtttcccgac tggaaagcgg 6300 

gcagtgagcg caacgcaatt aatgtgagtt agctcactca ttaggcaccc caggctttac 6360 

actttatgct tccggctcgt atgttgtgtg gaattgtgag cggataacaa tttcacacag 6420 

gaaacagcta tgaccatgat tacgccaagc gcgcaattaa ccctcactaa agggaacaaa 6480 

agctggagct gcaagctt 6498 



<210> 9 

<211> 6702 

<212> DNA 

<213> artificial 

<220> 

<223> Modified Lentivirus (pLent i-U6-hrGFP ) 



<400> 9 

aatgtagtct tatgcaatac tcttgtagtc ttgcaacatg gtaacgatga gttagcaaca 60 

tgccttacaa ggagagaaaa agcaccgtgc atgccgattg gtggaagtaa ggtggtacga 120 

tcgtgcctta ttaggaaggc aacagacggg tctgacatgg attggacgaa ccactgaatt 180 

gccgcattgc agagatattg tatttaagtg cctagctcga tacataaacg ggtctctctg 240 

gttagaccag atctgagcct gggagctctc tggctaacta gggaacccac tgcttaagcc 300 

tcaataaagc ttgccttgag tgcttcaagt agtgtgtgcc cgtctgttgt gtgactctgg 360 

taactagaga tccctcagac ccttttagtc agtgtggaaa atctctagca gtggcgcccg 420 

aacagggact tgaaagcgaa agggaaacca gaggagctct ctcgacgcag gactcggctt 480 

gctgaagcgc gcacggcaag aggcgagggg cggcgactgg tgagtacgcc aaaaattttg 54 0 

actagcggag gctagaagga gagagatggg tgcgagagcg tcagtattaa gcgggggaga 60 0 

attagatcgc gatgggaaaa aattcggtta aggccagggg gaaagaaaaa atataaatta 660 

aaacatatag tatgggcaag cagggagcta gaacgattcg cagttaatcc tggcctgtta 720 

gaaacatcag aaggctgtag acaaatactg ggacagctac aaccatccct tcagacagga 780 

tcagaagaac ttagatcatt atataataca gtagcaaccc tctattgtgt gcatcaaagg 840 

atagagataa aagacaccaa ggaagcttta gacaagatag aggaagagca aaacaaaagt 90 0 

aagaccaccg cacagcaagc ggccgctgat cttcagacct ggaggaggag atatgaggga 960 

caattggaga agtgaattat ataaatataa agtagtaaaa attgaaccat taggagtagc 1020 



acccaccaag gcaaagagaa gagtggtgca gagagaaaaa agagcagtgg gaataggagc 108 0 

tttgttcctt gggttcttgg gagcagcagg aagcactatg ggcgcagcgt caatgacgct 1140 

gacggtacag gccagacaat tattgtctgg tatagtgcag cagcagaaca atttgctgag 1200 

ggctattgag gcgcaacagc atctgttgca actcacagtc tggggcatca agcagctcca 1260 

ggcaagaatc ctggctgtgg aaagatacct aaaggatcaa cagctcctgg ggatttgggg 132 0 

ttgctctgga aaactcattt gcaccactgc tgtgccttgg aatgctagtt ggagtaataa 1380 

atctctggaa cagatttgga atcacacgac ctggatggag tgggacagag aaattaacaa 1440 

ttacacaagc ttaatacact ccttaattga agaatcgcaa aaccagcaag aaaagaatga 1500 

acaagaatta ttggaattag ataaatgggc aagtttgtgg aattggttta acataacaaa 1560 

ttggctgtgg tatataaaat tattcataat gatagtagga ggcttggtag gtttaagaat 1620 

agtttttgct gtactttcta tagtgaatag agttaggcag ggatattcac cattatcgtt 1680 

tcagacccac ctcccaaccc cgaggggacc cgacaggccc gaaggaatag aagaagaagg 1740 

tggagagaga gacagagaca gatccattcg attagtgaac ggatctcgac ggtaatcgat 180 0 

tttcccatga ttccttcata tttgcatata cgatacaagg ctgttagaga gataattaga 1860 

attaatttga ctgtaaacac aaagatatta gtacaaaata cgtgacgtag aaagtaataa 1920 

tttcttgggt agtttgcagt ttttaaaatt atgttttaaa atggactatc atatgcttac 1980 

cgtaacttga aagtatttcg atttcttggc tttatatatc ttgtggaaag gacgaaacac 2040 

cgaattcacc ggtcggttag taatgagttt ggaattaatt ctgtggaatg tgtgtcagtt 2100 

agggtgtgga aagtccccag gctccccagg caggcagaag tatgcaaagc atgcatctca 2160 

attagtcagc aaccaggtgt ggaaagtccc caggctcccc agcaggcaga agtatgcaaa 2220 

gcatgcatct caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc 2280 

taactccgcc cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg 2340 

cagaggccga ggccgcctct gcctctgagc tattccagaa gtagtgagga ggcttttttg 2400 

gaggcctagg cttttgcaaa aagctcccgg gatggtgagc aagcagatcc tgaagaacac 2460 

cggcctgcag gagatcatga gcttcaaggt gaacctggag ggcgtggtga acaaccacgt 2520 

gttcaccatg gagggctgcg gcaagggcaa catcctgttc ggcaaccagc tggtgcagat 2580 

ccgcgtgacc aagggcgccc ccctgccctt cgccttcgac atcctgagcc ccgccttcca 2640 

gtacggcaac cgcaccttca ccaagtaccc cgaggacatc agcgacttct tcatccagag 2700 

cttccccgcc ggcttcgtgt acgagcgcac cctgcgctac gaggacggcg gcctggtgga 2760 



gatccgcagc gacatcaacc tgatcgagga gatgttcgtg taccgcgtgg agtacaaggg 2820 

ccgcaacttc cccaacgacg gccccgtgat gaagaagacc atcaccggcc tgcagcccag 2880 

cttcgaggtg gtgtacatga acgacggcgt gctggtgggc caggtgatcc tggtgtaccg 2 940 

cctgaacagc ggcaagttct acagctgcca catgcgcacc ctgatgaaga gcaagggcgt 3000 

ggtgaaggac ttccccgagt accacttcat ccagcaccgc ctggagaaga cctacgtgga 3060 

ggacggcggc ttcgtggagc agcacgagac cgccatcgcc cagctgacca gcctgggcaa 3120 

gcccctgggc agcctgcacg agtgggtgta aggtaccttt aagaccaatg acttacaagg 3180 

cagctgtaga tcttagccac tttttaaaag aaaagggggg actggaaggg ctaattcact 3240 

cccaacgaag acaagatctg ctttttgctt gtactgggtc tctctggtta gaccagatct 3300 

gagcctggga gctctctggc taactaggga acccactgct taagcctcaa taaagcttgc 3360 

cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc 3420 

tcagaccctt ttagtcagtg tggaaaatct ctagcagtag tagttcatgt catcttatta 3480 

ttcagtattt ataacttgca aagaaatgaa tatcagagag tgagaggaac ttgtttattg 3540 

cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat aaagcatttt 3600 

tttcactgca ttctagttgt ggtttgtcca aactcatcaa tgtatcttat catgtctggc 3660 

tctagctatc ccgcccctaa ctccgcccat cccgccccta actccgccca gttccgccca 3720 

ttctccgccc catggctgac taattttttt tatttatgca gaggccgagg ccgcctcggc 3780 

ctctgagcta ttccagaagt agtgaggagg cttttttgga ggcctaggga cgtacccaat 3840 

tcgccctata gtgagtcgta ttacgcgcgc tcactggccg tcgttttaca acgtcgtgac 3900 

tgggaaaacc ctggcgttac ccaacttaat cgccttgcag cacatccccc tttcgccagc 3960 

tggcgtaata gcgaagaggc ccgcaccgat cgcccttccc aacagttgcg cagcctgaat 4020 

ggcgaatggg acgcgccctg tagcggcgca ttaagcgcgg cgggtgtggt ggttacgcgc 4080 

agcgtgaccg ctacacttgc cagcgcccta gcgcccgctc ctttcgcttt cttcccttcc 4140 

tttctcgcca cgttcgccgg ctttccccgt caagctctaa atcgggggct ccctttaggg 4200 

ttccgattta gtgctttacg gcacctcgac cccaaaaaac ttgattaggg tgatggttca 4260 

cgtagtgggc catcgccctg atagacggtt tttcgccctt tgacgttgga gtccacgttc 4320 

tttaatagtg gactcttgtt ccaaactgga acaacactca accctatctc ggtctattct 4380 

tttgatttat aagggatttt gccgatttcg gcctattggt taaaaaatga gctgatttaa 4440 



caaaaattta acgcgaattt taacaaaata ttaacgctta caatttaggt ggcacttttc 4500 

ggggaaatgt gcgcggaacc cctatttgtt tatttttcta aatacattca aatatgtatc 4560 

cgctcatgag acaataaccc tgataaatgc ttcaataata ttgaaaaagg aagagtatga 4 620 

gtattcaaca tttccgtgtc gcccttattc ccttttttgc ggcattttgc cttcctgttt 4680 

ttgctcaccc agaaacgctg gtgaaagtaa aagatgctga agatcagttg ggtgcacgag 4740 

tgggttacat cgaactggat ctcaacagcg gtaagatcct tgagagtttt cgccccgaag 4800 

aacgttttcc aatgatgagc acttttaaag ttctgctatg tggcgcggta ttatcccgta 4860 

ttgacgccgg gcaagagcaa ctcggtcgcc gcatacacta ttctcagaat gacttggttg 4 920 

agtactcacc agtcacagaa aagcatctta cggatggcat gacagtaaga gaattatgca 4 980 

gtgctgccat aaccatgagt gataacactg cggccaactt acttctgaca acgatcggag 5040 

gaccgaagga gctaaccgct tttttgcaca acatggggga tcatgtaact cgccttg 



